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(54) Disposable cytology filter 

(57) An integral cytology filter 
comprises a funnel 34 to contain a 
sample of body fluids, leading to an 
aperture 38 in a flat flange 30 to 
which a filter card 40 is bonded by 
ultrasonic energy applied to ridges 
60. The card has an aperture 42 
aligned with aperture 38, and in use 
a microscope slide closes the 
apertures. The filter is placed with 
others in a centrifuge, and the liquid 
fraction of the sample is absorbed by 
filter card 40, leaving the solid 
residue on the microscope slide in 
alignment with the apertures 38, 42. 
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SPECIFICATION 

Disposable unitary cytology chamb r and 
filter card for centrifugation of fluid 
5 samples and method of making same 

THIS INVENTION relates to filter assemblies 
for use in the analysis of body fluids; and 
more particularly relates to a novel and im- 
10 proved unitary cytology chamber and filter 
card and to a method for making same for 
use in the centrifugation of body fluid 
samples. 

Centrifuges are customarily employed in the 

15 separation of cells and other solids from body 
fluids to permit subsequent diagnosis or analy- 
sis. Centrifuges presently in use are designed 
to accommodate a plurality of sample cham- 
bers and in such a way as to be capable of 

20 rapidly loading and unloading the chambers so 
as to facilitate more rapid and efficient sampl- 
ing. One such centrifuge is the cytocentrifuge 
disclosed by Gordon in US-A-4,391,710 and 
EP-A-0 047 840, wherein a plurality of hol- 

25 ders are arranged in spaced circumferential re- 
lation to one another about a common motor 
drive, each holder being adapted to retain an 
individual chamber together with a separate fil* 
ter card and slide. Specifically, each holder is 

30 made up of a channel adapted to receive a 
slide which is overlaid by a filter card and by 
a correspondingly shaped end flange at an 
end of the sample chamber. The holder in- 
cludes a clamp in order to retain the assembly 

35 of the chamber, filter card and slide together 
and in properly aligned relation such that the 
filter card will properly absorb the liquid com- 
ponent of the sample and permit the cells and 
other solids to pass through an aperture in the 

40 card and be deposited onto a surface of the 
slide. 

As noted in the Gordon Patents, a problem 
associated with prior art arrangements is the 
assembly operation to be carried out in the 

45 installation of the sample chambers in conjunc- 
tion with the rotating carrier of the centrifuge 
and specifically to achieve proper alignment 
between the chamber, filter card and receiving 
surface of the slide. Such arrangements were 

50 difficult to assemble and manipulate especially 
when the material being centrifuged must be 
handled under conditions of containment in or- 
der to prevent the escape of toxic or noxious 
matter. Even with the improvements of the 

55 Gordon Patents, it is necessary to preassem- 
ble each chamber, filter card and slide as a 
preliminary to mounting in the holder. Upon 
completion of the centrifuging operation and 
removal of the assembled components and di- 

60 sassembly of same to recover the sample to 
be examined, the holders and chambers must 
be cleaned and sterilized individually for subse- 
quent reuse. 
Notwithstanding that the centrifuge dis- 

65 closed in the Gordon Patents offers definite 



advantages and improvements over the prior 
art in the handling and sampling of body 
fluids, there exists the need for further im- 
provements to the steps of preassembly as a 

70 preliminary to placement in the holder, and 
also to assure accurate alignment between the 
elements and, most importantly, to preclude 
reuse of the cytology chamber and/or the fil- 
ter card. The latter feature is particularly im- 

75 portant in the handling of body fluids contain- 
ing certain diseases where it is vital that the 
chamber or filter card not be reused after a 
particular sampling operation. Because joining 
of a cytology chamber and a filter card to- 

80 gether as a unitary assembly would avoid any 
temptation on the part of the operator to 
reuse either or both in subsequent sampling 
operations, an objective of the invention is to 
provide a unitary chamber and filter card in 

85 which the components are permanently united 
together in properly aligned relation and can- 
not be separated without destroying the inter- 
face between the two; and to provide a 
method for uniting these two components to- 

90 gether that avoids any danger of contamina- 
tion of the sample and offers an extremely 
simple but effective way of assembling the 
components so as to prevent their reuse and 
assure more rapid loading and unloading of 

95 the samples with respect to their respective 
holders. 

Other representative U.S. Patents in this 
field are US-A-4,265,762 (Brenholt); US-A- 
4,344,562 (Ricci); and US-A-4,357,240 

100 (Mehra et al). However, none suggests or dis- 
closes a manner and means by which a filter 
card may be permanently affixed to an end 
flange on a chamber and in properly aligned 
relation so as to form a disposable unit and in 

105 such a way as to preclude reuse of the as- 
sembly in the manner devised according to 
the present invention. 

In one aspect, the invention consists in a 
unitary disposable filter unit adapted for use in 

110 the analysis of body fluids, comprising a dis- 
posable sample chamber having a liquid sam- 
ple-receiving funnel, a flat solid flange membei- 
defining a support surface for a filter card and 
a discharge port extending from said funnel 

115 and terminating in an opening in said flange 
member; a filter card overlying said support 
surface of said flange member and including 
an opening therein; and securing means for 
permanently affixing said filter card to said 

120 support surface with said opening in said card 
aligned with said discharge port. 

Desirably the flange member has attachment 
ribs protruding from said support surface at 
spaced intervals therealong and embedded in 

125 said filter card. These attiachment ribs are pre- 
ferably disposed at outer peripheral edges of 
the flange member, which is preferably gener- 
ally rectangular and has the ribs disposed ad- 
jacent to each of its corners, in facing relation 

130 to the filter card. 
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Preferably the attachment ribs terminate in 
tapered edges and define energy directors 
adapted for application of ultrasonic energy 
thereto. The ribs are conveniently of narrow 
5 elongated configuration. 

The invention also consists in a centrifuge 
having a plurality of holders mounted on a 
rotary carrier and each having clamping means 
by which a filter unit of the aforesaid con- 
10 struction is releasably clamped with its filter 
card in overlying relation to a microscope 
slide. 

In another aspect the invention consists in 
the method of forming a unitary, disposable 

15 chamber and filter unit in which a chamber is 
provided with a liquid sample inlet and a dis- 
charge port which communicates between said 
inlet and an end flange, and a filter card is 
adapted to be positioned on said end flange 

20 with an opening therein aligned with said dis- 
charge port, characterised by the steps com- 
prising forming energy directors in the form of 
protruding ribs on a flat surface of said end 
flange; placing a filter card in overlying relation 

25 to said end flange with the opening in said 
filter card aligned with a discharge port; and 
applying ultrasonic energy to said end flange 
whereby to weld said energy directors to said 
filter cards. 

30 The said energy directors are preferably 
spaced along opposite sides of the end sur- 
face supporting the filter card and the method 
is further characterised by concentrating appli- 
cations of ultrasonic energy to a surface of 

35 said end flange opposite to said energy direc- 
tors. 

Preferably the method includes the step of 
forming said energy directors as generally tri- 
angular ribs which terminate in tapered edges 

40 in facing relation to said filter card. The en- 
ergy directors are desirably located at spaced 
intervals around the outer edge of said end 
flange said filter card being pressed against 
said end surface as ultrasonic energy is ap- 

45 plied thereto. 

The- method conveniently includes the step 
of positioning said chamber and said filter 
card on a jig with said end flange of said 
chamber in overlying relation to said filter card 

50 and with the opening in said filter card aligned 
with said discharge port, applying downward 
pressure to said chamber to press said end 
flange against said filter card, and positioning 
an ultrasonic welding horn over said chamber 

55 with spaced energy applying end surfaces of 
said horn disposed in contact with one sur- 
face of said end flange opposite to said en- 
ergy directors. 
The invention is further described with refer- 

60 ence to the accompanying drawings, in which: 
FIGURE 1 is a cross-sectional view illustrat- 
ing the disposition and mounting of a pre- 
ferred form of chamber and filter card as- 
sembly in a cytocentrifuge in accordance with 

65 the present invention; 



FIGURE 2 is an exploded view of a preferred 
form of cytology chamber and filter card preli- 
minary to ultrasonically welding the filter card 
to the end surface of the chamber; 
70 FIGURE 3 is a top plan view of the assem- 
bled cytology chamber and filter card shown 
in Figure 2; 

FIGURE 4 is a front view of the cytology 
chamber and illustrates in dotted form the 
75 placement of energy directors on the end sur- 
face thereof; 

FIGURE 5 is a cross-sectional view taken 
about lines 5-5 of Figure 4; 

FIGURE 6 is a somewhat perspective view 
80 illustrating a welding unit employed in as- 
sembling a filter card and cytology chamber 
together; 

FIGURE 7 is an enlarged view in more detail 
of the welding unit illustrated in Figure 6 and 
85 with the welding horn shown partially in sec- 
tion; 

FIGURE 8 is a view taken about lines 8-8 of 
Figure 7 and illustrating the placement of the 
filter card on a portion of a jig; and 
90 FIGURE 9 is an end view partially in section 
of the welder unit and jig shown in Figure 7. 

There is shown by way of illustrative 
example in Figure 1 a preferred form of as- 
sembly of chamber 10 and filter card installed 
95 in a holder 12 of a cytocentrifuge, a portion 
of which is generally designated at 14. As a 
setting for the present invention, the centri- 
fuge 14 comprises a series of holders 12 
which are mounted in spaced circumferential 

100 relation in a common carrier plate 16 which is 
disposed for rotation about a vertical axis 
through a central drive unit including a hub, a 
portion of which is represented at 18. For 
purposes of illustration, the drive unit may be 

105 regarded as comprised of the central hub 18 
mounted on the output shaft of a drive motor, 
the carrier plate being fixed to the hub 18 for 
rotation therewith. The holders 12 with cham- 
bers 10 and carrier plate 16 are suspended 

1 10 within a lower bowl portion 20 and upper 
cover 21, mating peripheral edges 22 and 23 
of the bowl 20 and cover 21 being intercon- 
nected and a seal 14 being interposed there- 
between. 

115 As a preliminary to describing the construc- 
tion of a typical holder 12, it should be noted 
that the preferred form of cytology chamber 

10 comprises a main body in the form of a 
flat, generally rectangular plate 28 having an 

120 end flange 30 disposed normal to and along 
the edge of the plate 28 and which is rein- 
forced by generally triangular, upper and lower 
ends 31 and 32, respectively. The front sur- 
face of the flange 30 is provided with horizon- 

125 tally directed, slotted ledges 33 on opposite 
sides of the plate 28 for a purpose to be 
described. A vertically directed funnel portion 
34 is contained within the body and tapers 
downwardly into a laterally extending dis- 

130 charge port 36 which is directed from the 
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lower end of the funnel through the end flange 
30 and terminates in an opening 37 sur- 
rounded by an annular sealing surface 38 pro- 
jecting from exposed end surface 30' of the 
5 end flange 30. A cap 39 is dimensioned for • 
releasable insertion in the upper open end of 
the funnel, and release vents in the form of 
vertical slots 35 along the inner wall of the 
funnel permit the escape of air when the cap 

10 39 is in place. A filter card 40 is dimensioned 
to be coextensive with the end flange 30 and 
is provided with a circular opening 42 which 
is located to register with the annular sealing 
surface 38 when the filter card is aligned with 

15 and permanently attached to the end flange. 
Broadly, cytology chambers 10 as above 
described are designed so that a liquid sample 
may be placed in the funnel 34 and remain 
there until the centrifuging operation com- 

20 mences, at which time the sample will be 
driven in a radial outward direction through 
the discharge port 36. For this purpose, the 
holder 12 is constructed and arranged for re- 
leasable insertion and clamping of the chamber 

25 therein with the funnel portion 34 positioned 
radially inwardly of the end flange 30 and with 
the funnel 34 disposed in a generally upright 
position. The holder 12 is comprised of a 
generally U-shaped channel 46 having oppo- 

30 site side plates 47, a common web 48 inter- 
connecting the side plates, and a locating lug 
or end stop 49. A generally U-shaped clamp- 
ing member 50 is disposed in surrounding re- 
lation to the midsection of the clamping mem- 

35 ber, the clamping member having opposite, 
generally triangular sidewails 52 with inturned 
lugs 53 at the lower extremities of the side- 
walls 52 to overlie the downwardly tapered 
sides 47 of the channel 46 and engage the 

40 ledges 33. A pivot rod 54 extends across the 
channel member 50 through the sidewails 52 
and is spring-loaded by a torsion spring 55 so 
as to permit rocking movement of the clamp 
50 relative to the channel 46 in a manner to 

45 be described." A release screw 58 is threaded 
into a boss 59 on the clamping member 50 
so that its leading end is engageable with the 
rear face of the web 48 of the channel to 
cause the clamping member 50 to rock or tilt 

50 about the pivot rod 54 in opposition to the 
torsion of the spring element 55 on the pivot 
rod. 

In the installation of the chamber assembly 
into the holder, a microscope slide 41 is as- 

55 sembled or placed against the filter card 40, 
Preferably, the slide 41 is a rectangular glass 
slide dimensioned to correspond to the size of 
the filter card 40 and is inserted along with 
the filter card 40 and end flange 30 of the 

60 chamber by sliding downwardly through the 
channel 46 until the lower edges of the end 
flange 30, filter card 40 and slide 41 abut the 
forwardly directed end stop 49 at the lower 
edge of the channel 46. In this relation, the 

65 inturned lugs 53 will engage opposite sides of 



the end flange 30. The holder 12 seats in the 
carrier plate 16 so that it has limited freedom 
to rock about a horizontal axis defined by the 
pivot .rod 54 having its ends seating in 

70 notches in flanges bounding the aperture in 
the earner plate through which the holder 12 
projects. The arrangement is such that prior to 
commencement of the centrifuging operation, 
while forming no part of the present invention, 

75 the assembly of holder 12, chamber 10, card 
40 and slide 41 takes up an attitude in which 
the chamber 10 and its funnel 34 is tilted or 
tipped somewhat downwardly and the open 
end of the port is tipped upwardly so that any 

80 liquid in the funnel which passes into the dis- 
charge port 46 will remain at the closed end 
of the port. Under rotation, the centrifugal 
force imparted to the holder will cause the 
holder and chamber assembly to rock back 

85 into a horizontal position as illustrated and si- 
multaneously to force the liquid to flow from 
the funnel through the discharge port and 
through the matched openings at the open 
end of the discharge port and the filter card 

90 into direct contact with the exposed surface 
of the slide. The filter card will absorb the 
liquid contents of the sample while solid mat- 
ter will be deposited on the surface of the 
slide. 

95 Having considered the manner in which the 
holder and chamber assembly is employed in 
the recovery of a sample, reference is now 
made in more detail to the construction and 
arrangement of the end flange 30 and filter 

100 card 40 and the method of joining or perma- 
nently affixing the filter card to the end flange. 
Referring specifically to Figures 2 to 5, the 
normally exposed end surface 30' of the end 
flange 30 is formed with narrow elongated 

105 ribs 60 which protrude a limited distance 

away from the end surface 30' and converge 
into tapered or pointed edges 62. Each rib 60 
is located to extend in closely spaced para llel 
relation to opposite side edges of the end 

1 10 flange 30 and to. protrude outwardly therefrom 
for a limited distance which is less than the 
thickness of the filter card 40. Similarly, the 
annular sealing flange or surface 38 is formed 
in surrounding relation to the open end of the 

1 15 port 36 and protrudes from the end surface a 
distance slightly greater than that of the ribs. 
Preferably, the ribs are formed out of the ma- 
terial on the end flange, each preferably being 
of a length of approximately one-fifth of the 

120 total length of the end flange and located rela- 
tively near the four corners of the end flange 
but away from the central opening. The ribs 
as described define energy directors to facili- 
tate attachment of the filter card thereto when 

125 subjected to ultrasonic welding. 

In the preferred method of joining the filter 
card 40 to the end flange 30. welding is ac- 
complished by application of frequencies in 
the ultrasonic range while simultaneously 

130 pressing the filter card against the end flange 
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whereby the ultrasonic energy is concentrated 
at the tapered edges 62 of the ribs 60 to 
cause them to become molten and to bond 
firmly to the paper fibres of the filter card. In 
5 this way, the ribs 60 are locked or firmly em- 
bedded into the surface of the filter card with- 
out otherwise altering the characteristics of 
the filter. The mere application of ultrasonic 
energy is insufficient to secure the filter card 

10 to the end flange, energy directors at appro- 
priately spaced intervals being necessary to 
permanently affix or attach the filter card to 
the end flange as described. This form of 
positive attachment achieves more accurate 

15 alignment between the card and end flange so 
as to assure that the openings between the 
port and filter card are aligned for unob- 
structed flow of the liquid therethrough and 
greatly facilitates loading of the chamber and 

20 attached filter card in place within the holder 
assembly preliminary to each centrifuge oper- 
ation. Most importantly, the attached filter 
card avoids reuse of the card or assembly, 
since any attempt to remove the filter card 

25 will leave substantial segments in surrounding 
relation to the ribs and preclude proper place- 
ment and positioning of a fresh filter card over 
the end flange of the chamber. Attachment in 
the manner described also minimizes any dan- 

30 ger of smearing or loss of the deposit on the 
slide when the holder assembly is removed 
from the carrier plate and the slide is sepa- 
rated from the filter card and chamber for ana- 
lysis. 

35 In the preferred method of welding and 

affixing a filter card 40 to an end flange 30 of 
chamber 10, as illustrated in Figures 6 to 9, 
the chamber 10 is inserted within a cavity 65 
of a welding horn 80. A filter card 40 is 

40 placed into position on a jig 82 beneath the 
exposed or lower end surface of the flange 
30. The welding horn 80 is specifically de- 
signed to be of generally U-shaped configura- 
tion with downwardly directed legs 67 termi- 

45 nating in lower end surfaces 68, the horn 80 
being superimposed over the chamber 10 until 
the end surfaces 68 are disposed in close 
proximity to the front or upper surface of the 
end flange 30 on the side opposite to the 

50 filter card 40. Slots 70 are formed in the end 
surfaces 68 of the horn 80 to register with 
the ledges 33 on the end flange 30 thereby 
permitting the end surfaces 68 of the horn to 
bear against the flat surface of the flange. Ul- 

55 trasonic energy is then applied to the horn via 
a standard welding unit as generally desig- 
nated at W for a very short duration or inter- 
val of time on the order of less than one 
second which is more than sufficient to heat 

60 the energy directors 60 to a level such as to 
cause their edges 62 to become molten and 
to bond to the filter without burning the filter 
paper. The horn is then removed followed by 
removal of the completed chamber assembly 

65 from the cavity. A preferred form of ultrasonic 



welder is a Model 8400 horn with a gold 
booster manufactured and sold by Branson 
Sonic Power Company of Dansbury, Connecti- 
cut. It should be appreciated that the tapered 

70 edges 62 of the energy directors or ribs 60 
permit sufficient concentration of heat to 
cause the edges to be rapidly heated to a 
molten state without burning the filter card 
itself. In this relation, other cross-sectional 

75 configurations may be adopted or employed 
to accomplish the same end; and, for 
example, the cross-sectional configuration of 
the ribs may be rounded or provided with 
multiple edges so long as there is sufficient 

80 concentration of heat to cause the desired 
bonding without unduly heating the paper 
fibres of the filter card. Moreover, the location 
of the ribs may be varied to some extent, 
bearing in mind that the ultrasonic welder 

85 must be applied to the surface of the end 
flange directly opposite to the ribs in order to 
most rapidly direct the energy into the ribs 60 
for welding purposes and therefore are most 
desirably located along opposite side edges 

go so as to be aligned opposite to the points of 
contact between the ribs 60 and filter card 
40. 

The features disclosed in the foregoing de- 
scription, in the following claims and/or in the 
95 accompanying drawings may, both separately 
and in any combination thereof, be material 
for realising the invention in diverse forms 
thereof. 

100 CLAIMS 

1 . A unitary disposable filter unit adapted 
for use in the analysis of body fluids, compris- 
ing a disposable sample chamber having a 
liquid sample-receiving funnel, a flat solid 

105 flange member defining a support surface for 
a filter card and a discharge port extending 
from said funnel and terminating in an opening 
in said flange member; a filter card overlying 
said support surface of said flange member 

110 and including an opening therein; characterised 
by securing means permanently affixing said 
filter card to said support surface with said 
opening in said card aligned with said dis- 
charge port. 

115 2. A filter unit according to claim 1, wherein 
said flange member has attachment ribs pro- 
truding from said support surface at spaced 
intervals therealong and embedded in said fil- 
ter card. 

120 3. A filter unit according to claim 2, wherein 
said ribs on said flange member are disposed 
at outer peripheral edges of said flange mem- 
ber. 

4. A filter unit according to claim 3, wherein 
125 said flange member is generally rectangular 

and said ribs are disposed adjacent to each 
corner of said flange member in facing relation 
to said filter card. 

5. A filter unit according to any one of 
130 claims 2 to 4, wherein said ribs terminate in 



tapered edges and define energy directors 
adapted for application of ultrasonic energy 
thereto. 

6. A filter unit according to claim 5, wherein 
5 said ribs are of narrow elongated configuration 

and are bonded to corresponding corners of 
said filter card. 

7. A centrifuge having a plurality of holders 
mounted on a rotating carrier, each said hoi- 

10 der having clamping means for releasably re- 
ceiving a cytology chamber, a filter card and a 
microscope slide therein, characterised by a 
filter unit according to any one of claims 1 to 
6 disposed in each said holder to constitute 

1 5 the cytology chamber and filter card and posi- 
tioned so that said clamping means releasably 
clamp said slide in overlying relation to the 
filter card of the filter unit. 

8. The method of forming a unitary, dispo- 
20 sable chamber and filter unit in which a cham- 
ber is provided with a liquid sample inlet and 

a discharge port which communicates between 
said inlet and an end flange, and a filter card 
is adapted to be positioned on said end flange 

25 with an opening therein aligned with said dis- 
charge port, characterised by the steps com- 
prising forming energy directors in the form of 
protruding ribs on a flat surface of said end 
flange; placing a filter card in overlying relation 

30 to said end flange with the opening in said 
filter card aligned with a discharge port; and 
applying ultrasonic energy to said end flange 
whereby to weld said energy directors to said 
filter cards. 

35 9. A method according to claim 8, whei-ein 
said energy directors are spaced along oppo- 
site sides of said end surface supporting said 
filter card and further characterised by concen- 
trating applications of ultrasonic energy to a 

40 surface of said end flange opposite to said 
energy directors. 

10. A method according to claim 8 or 9, 
including the step of forming said energy di- 
rectors as generally triangular ribs which terml- 

45 nate in tapered edges in facing relation to said 
filter card. 

11. A method according to claim 8, 9 or 
10, further characterised by locating said en- 
ergy directors at spaced intervals around the 

50 outer edge of said end flange and pressing 
said filter card against said end surface as 
ultrasonic energy is applied thereto. 

12. A method according to any one of 
claims 9 to 11, including the step of position- 

55 ing said chamber and said filter card on a jig 
with said end flange of said chamber in over- 
lying relation to said filter card and with the 
opening in said filter card aligned with said 
discharge port, applying downward pressure 

60 to said chamber to press said end flange 
against said filter card, and positioning an ul- 
trasonic welding horn over said chamber with 
spaced energy applying end surfaces of said 
horn disposed in contact with one surface of 

65 said end flange opposite to said energy direc- 
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